Epidermal stem and progenitor cells in murine epidermis accumulate UV damage despite NER proficiency.
Ultraviolet (UV) radiation induces cyclobutane pyrimidine dimers (CPDs) and (6-4) photoproducts (6-4PPs) in DNA, which through gene mutations (e.g. in P53) may lead to skin carcinogenesis. Upon chronic low-level UV exposure, certain basal cells in mouse epidermis were reported to accumulate CPDs. These observations raised questions on whether these cells were fully DNA-repair deficient, and whether they were stem or progenitor cells, as suggested by their long residence time. We found that CPD-retaining basal cells (CRBCs) in SKH-1 hairless mice were repair proficient as accumulation of (6-4)PP, which is a hallmark for complete nucleotide excision repair-deficiency in rodents, was not observed. Accumulation of 6-4PP as well as CPD did, however, occur in basal cells in the epidermis of DNA repair-deficient Xpc-/- mice. Chronic UV exposure of DDB2 transgenic mice and DDB2 knockout mice revealed that the occurrence of CRBCs was inversely correlated with DDB2-expression, indicating that a boost in DNA repair lowered CPD accumulation. Stem cells are quiescent cells and can be identified as 5-bromo-2'-deoxyuridine-label retaining cells (BrdU-LRCs). Induction of BrdU-LRCs followed by chronic UV irradiation showed that all BrdU-label retaining stem cells were also CPD-retaining cells. As most CRBCs were not BrdU-labeled we surmized that these cells must include BrdU-negative stem cells and early progenitor cells. In confirmation of the latter, we found that CRBCs occurred among MTS24+ hair follicle progenitor cells. These findings provide the first evidence that epidermal stem and progenitor cells are prone to the accumulation of UV-induced DNA-damage and can be a prominent target in skin carcinogenesis.